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PROSTATIC TISSUE EXPANDER 

Rnckground of the Invention 

This invention relates to medical tissue expansion, and more 
5 particularly it pertains to a prostatic tissue expander balloon catheter for expanding 
the prostatic urethra over a period of time. Inflation balloon pressure is maintained 
by valves in the inflation lumens. The tissue expander caUietcr is used to expand the 
prostatic urethra for the treatment of BPH (Benign Prostatic Hypertrophy). 

By far the most common prostate problem is enlargement of the 
10 gland, or BPH. Common in men over 50, it is simply excess growth in the 

innermost part of the prostate. The urethra that empties the bladder runs through 
the middle of the prostate. The more the prostate enlarges, the more the flow of 
urine is constricted, causing a variety of uncomfortable symptoms when one tries to 
urinate. 

15 The surgical solution to prostate enlargement has become the most 

common surgery confronting adult males today. It is known as Transurethral 
Resection of the Prostate (TURP). The Transurethral Resection procedure is carried 
out through a narrow tube-like instrument called a resectoscopc, which is inserted 
into the urinary canal via the penis. Working through the resectoscope, the urologist 
20 carves out a portion of the prostate to enlarge the urinary passageway. 

A recent alternative to TURP prostate surgery is the use of a small 
balloon, temporarily inserted into the urinary canal, precisely positioned where the 
urethra passes through the prostate, then inflated (for just minutes usually) to enlarge 
the urinary passageway where it is constricted by the enlarged prostate. During the 
25 1980's, this concept in a different procedure won wide acceptance among 

cardiologists, who use a tiny balloon catheter to enlarge clogged blood vessels 
through a procedure called "angioplasty". In the case of the prostate, the procedure 
is known as "transcystoscopic urethroplasty". It is the urethra (not an artery) tliat is 
blocked, and it is the flow of urine (not blood) that is obstructed. 
30 The Optilume Prostate Balloon Dilator manufactured by American 

Medical Systems is a dilator of the foregoing type for use in transcystoscopic 
urethroplasty. It has a non-distensible, single size, dilation balloon (diameter: 
30mm [90Fr], length: 80mm) located near the tip of a catheter shaft. A transparent 
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locating balloon is mounted proximal to the dilation balloon. The balloons arc 
enclosed in a PTFE sheath for placement in the urethra. This type of dilator is more 
fully described in U.S. patents 4,932,956 and 4.932.958 to Ready. 

The sheath enclosed catheter of the dilator is inserted into the urethra. 
5 The balloons are moved out of the sheath and into working position with the locating 
balloon in the bulbous urethra, resting against the external sphincter. Positioning is 
accomplished by palpation, fluoroscopy or by placing a rod lens along side of the 
PTFE sheath and looking through the transparent locating balloon to confirm that the 
dilation balloon is in the proper location. The dilation balloon is inflated up to 60 
10 PSI for 10 to 15 minutes, after which both balloons are deflated. The catheter is 
then drawn back into the sheath and removed. 

in order to improve the removal characteristics, and thereby increase 
patient comfort, the dilator utilizes a PET balloon design which has a layer of 
silicone over the PET balloon with a coating of lubricant between the layers. The 
15 smooth finish and the elastic properties of the silicone permit easier removal of the 

deflated balloon. 

Another known device is die Dowd catheter manufactured by 
Microvasivc, Inc., which also has a non-distensible dilation balloon measuring 
30mm in diameter and 85mm in length. A palpation nodule is mounted proximal of 
20 the balloon near the proximal end of the shaft. A knob is affixed to the shaft to 
provide a means of mainuining the position of the balloon during inflation. In use, 
the Dowd catheter is manually inserted without benefit of introducers or other 
sheaths. Throughout the enure procedure, the physician has a finger in the rectum 
against the nodule to judge positioning of the catheter. The balloon is inflated up to 
25 60 PSI for the duration of the 10 to 15 minute procedure. During this time the 
urologist must maintain traction of the shaft to prevent the balloon from migrating 
into the bladder. The balloon is removed following deflation by twisting and 
pulling. 

AnoUter known device, is the Uroplasty TCU design manufactured by 
~~ . , o t.,.„™,.nr;nn If Features a Folcv Balloon at its distal tip and a 

ju ;iuviiiii.tu ouigw."! • 

non-distensible dilation balloon mounted just proximal to the Foley balloon. The 
dilation balloon has a diameter of 25mm (75Fr). and is available in lengths from 
15mm to 55mm. 
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viewing the gtaduation adjacent .0 the sphmcter. Tbc col* 
removed an, a diladon catheter having the P^r * ng. « 

5 Foley balkson on .ha dilaton «—« * » *= "* ™ ' fM 10 

u ,.„, The dilation balloon is inflated at up to 45 PSI tor lu 
is conftnnod through the leu, ™^ by tevi „ 6 

to 15 minutes. Migrarion is not possible because 

„ trauma ,o the urethra. — 0, OS. Paten. No, 5 00. 

Klein U.S. Paten. Nos. 4.660.56* am. 5.002.558 desenba such devices and 
incorporated herein by reference in their entirety. 

Balloon dilation of die prostatic urethra may produce a 

co^n,™ or * * « » 

U Bleeding frcuemiyaccontpanies .he procedure. Aa«^*£- 

immediately fo.lov.ing the dilation to a.low the patient » »- ™" f ° mb "'- 
Zlarl.,. it has been found tbat the beneficial results from treaunent as 

tinned above a. fairly shot, lived for ^^^^ ' 
As noted above, transcysroscopic urethroplasty (tt-uj 
20 baooon dilarion of the prosute CTUDP) can and » many cases does rupture the 
^(commissuroromy). Even so. me progtcssive development of Ons — 
te a ^ed toward Ote use of Utrgcr and target diameter dilation baUoons. *c *= 

«I which appeared in the W« MM « (1W1) - "' 

M m ' A procedure known as tissue expansion is also known in lite medical 

„ b tissue expansion procedures, a .emporary device for expanding or strcwhtng 
1 and tissue is placed within the hod, and is expanded ovet an extended pertod of 
ZZZ* pL una. *e tissue or shin sublines ,0 enlarged and par— 
« Thisorocedur. is used to .tea. burn victims and for breast reconstrucuon. See 

7s -one to date has though, ro 
!pp, y Zncept of .issue expansion to *e TCU or TUOP procedure. utilising a 
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distcnsible balloon, as a substitute for the presently practiced procedure utilizing 
short time balloon dilation with a non-distensible balloon. 

Summar y of the Invention 

5 In summary, this invention provides means, including a distensible 

balloon, for applying tissue expansion to the alleviation of obstructive prostatism. 
The invention may be expressed in terms of both an apparatus and a method. Tissue 
Expansion as used in this invention relates to relatively long term gradual expansion, 
preferably applied in gradual steps over a period of time, to stabilize tissue growth. 

10 On the other hand dilation as used in the prior art relates to short term somewhat 
drastic expansion and is readily distinguished from this invention. 

This invention offers several advantages over the prior art including 

the following: 

Dilation balloon devices traumatically and temporarily dilate the 
15 prostatic urethra with mixed results reported over the short term (up to 18 

months). Long term results are unavailable but expectations arc low. On the 
other hand, the tissue expansion approach of the present invention, occurring 
over an extended period, which allows physiological compensation and tissue 
generation, should yield good long term results. 
20 Tissue expansion is less traumatic and inherently requires less 

volumetric displacement than dilation. 

The expansion and expansion rate of the prostatic urethra in 
accordance with the tissue expansion approach of this invention is based on patient 
comfort and tolerance. A commissurotomy can be avoided and instead tissue 
25 expansion will occur. When full expansion is achieved the tissue expander may be 
left in place for a few days to stabilize the tissue expansion. 

There has been noted in other devices, some tendency for a dilation 
balloon to migrate into the bladder. In some cases, damage to the sphincter or 
bladder neck has been reported leading to incontinence and retrograde ejaculation. 
30 The tissue expansion tcclmiquc nuniuiizes the potential for such problems. 

The procedure is an out-patient one versus a hospital procedure, 
A choice of multiple balloon sizes will accommodate individual 

anatomy. 
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The use of a sheath or introducer is not required. 

Dist ensihle balloons as su gg ested for use in this invention increase » 

• ro the inflation pressure and shrink or constrict app—cly to 
size in proportion to the inflation prcs ^ 

, -rrr^rrrr 

cause trauma upon removal. Tissuc expansion 

Significant features of this invention are as follows. Tissue p 
• • . *i ma v take place at a gradual rate. In the previous applications ol 

,o ashoruime: *»^»-«----"-- 4,, '- S *iCr- 

patcnl 5 002,558. absrrac, «- » of Column 6. a, a penod of one ' our 

^L, " Hops days even woe*. s„ou,d f -3C0 .o — - — 
» gnlual expansion, which is accomplished by adding small — . «. 

When ,„e procedure is completed, a. prostatic urethra has been enlarged, wuh 
relief of che symptoms of BPH without significant trauma. 

Brief T>rTrirti nn nf the Flgures . # 

M Various objec* of tne present invention and many of to attendant 

advances wiil be more readiiy appreciate hy reference to the Mowing detailed 

fccription .hen considered in connection with the accompanying dmwngs. to 

which l*c reference numerals designate 1*= parts throughout rhe Figures mcreof 

and wherein: . . _.„ r 

M Figure 1 illusrra.es a parspoc.i»o view of a prostata ussue expander 

according to tire present invention; . 

Figure 2 illustrates a longitudinal cross-sectional v,ew of a major 
paniuu of Ore proxunal e* of Ore .issue expander cadtetcr of Figure 1 talren along 

hue " ~* „ ^ 2b „ lon , 1Mdtal ^.aaaiona, v,ws of the valves 
2 4 and 28 taaen along lines 2,2a and 2b-2b. respectively in Figure 2; Figure 2c ts a 
view of the 2b valve taken along line 2c-2c in Figure 2b: 
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Figure 3 illustrates a cross-sectional view of the catheter shaft taken 

along line 3-3 of Figure 1; 

Figure 4 illustrates the inflation of the balloons of the tissue expander 

shown in Figure 1 ; 

5 Figure 5 illustrates a longitudinal sectional view of the distal lip or the 

catheter taken along line 5-5 of Figure 1 and includes a palpated nodule 62 on the 
catheter shaft; 

Figure 6 is a cross-sectional view along line 6-6 of Figure 5 ; 

Figure 7 is a cross-sectional view along line 7-7 of Figure 5; 
10 Figure 8 illustrates the urethral placement of the distal tip, and die 

balloons of the tissue expander of the invention with respect to the bladder and the 
prostate gland; 

Figure 9 shows an embodiment of a pump to be used with the catheter 
device of the invention; Figure 9a is an enlarged view of a portion of the pump; 
15 Figure 10 shows a modified structure for the pump of Figure 9; and, 

Figure 11 shows a syringe with pressure indicator for use with die 
pump of Figure 9. 

Detailed Description of the Preferred Embodiments 
20 The preferred prostatic tissue expander of this invention as illustrated 

in Figure 1 includes two inflatable balloons: A first positioning balloon, preferably 
a Foley balloon, located at the distal tip and a second balloon, a distensible tissue 
expansion balloon, located proximal of the first balloon. Preferably, the tissue 
expansion balloon will be available in a range of lengths and sizes for each patient. 
25 Being distensible, the diameter of the tissue expansion balloon increases as internal 
pressure is raised by inflation. The catheter shaft upon which the balloons are 
mounted is of a flexible material and may be reinforced in the region of the tissue 
expansion balloon to prevent occlusion of the catheter lumens, if required. The 
cadicter shaft of this embodiment is equipped with two lumens to connect die 
->n i ii ^ f~ «™<.e.,r^ rpt*ininf» valves located at the proximal end of the device. A 

J\J UilliVW*U kv» o --- -- - 

center lumen is also provided having a proximal connector to attach to a urine 
collection device, such as a leg bag. 
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« ie distal tip is in the bladder. The positioning bauoon ^ 

With both balloons 

, appM -c ft, tissue "pansier, is P»"2 second baUoo., is in 

,„<=, tissue expansion. Ancr * expansion reac te a d«n* ** 

* teft in P,cc - -N- - * ^ aK 

MM and returned to mcir origtm. diameter. W— * *« * 

„ ead*er soan «. a disra, cod sencmuv iodicarcd a, " ^ „ fc 

dtoiW e tissue expander baUoon ,8. and a bauoon 

isK Je — «P»* bauoo. Motion por, gene* « * - 

the device to a urine collection bag (not snown;. 
coupling the device ro a n and 

. • ■• 7? mav be used to inflate the Foley oauoon i« 

25 known in die art. invention be 

Valves 24 and 28 may in the most basic form of this 
- i manU al -Off "on" valves for selectively inflating and deflating the balloons. 

j0 . ~r ^i-vir? 10 The material should be 

follw the M in the uredtra . — » - ^ ^ 

risW enou s b. noweve, to a»o. dev.ee ,0 » ^ 

urethra. CadtBT shaft 12 may bo composed of or covers 
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material to avoid irritation and complication in the urethra. Such catheters and 
covering materials are well known in the art. Suitable biocompatible materials 
which may be made into lumcned tubing ol suitable flexibility and rigidity lor shall 
12 arc, for example, silicone, latex, polyvinylchloridc and polyurcthanc, silicone 
5 presently being most preferred. 

Balloon 16, the positioning balloon, is formed of a biocompatible 
material such as silicone or C-Flex, a styrcne ethylene butyicne styrene modified 
block copolymer, and is preferably of the Foley type. 

Balloon 18, the distensible tissue expanding balloon, is also formed of 
10 biocompatible low modulus elastomer material such as latex, silicone or C-Flcx, 
being of the distensible type its diameter can be varied on inflation over a range of 
diameters. Distensible balloon construction is known in the art and need not be 
described here in detail. In some instances, balloons of controlled distcnsibility may 
be desired and in such instances a high modulus elastomer such as polyurethane may 
15 be used or reinforcement may be incorporated into a balloon of low modulus 
elastomer in accordance with known techniques. 

Reference is now made to Figure 2 which shows a cross-sectional 
view of the major portion of die proximal end generally indicated at 21 of the tissue 
expander 10 taken along line 2-2 of Figure 1 in which all numerals correspond to 
20 those elements previously described. Proximal end 21 includes a branched body 34 
having a central urine drainage lumen 36 flanked by lumens 38 and 40, all of which 
extend longitudinally through the catheter shaft 12 of Figure 1. Urine drainage 
lumen 36 is a requisite feature of the device since the device is in place over a 
period of time extending from days to weeks and provision must be made for 
25 urination during that extended time. Lumen 38 terminates proximally in a funnel- 
like end portion 39 and interconnects the positioning balloon 16 inflation port 22 and 
inflation control valve 24 (sec Figures 1 and 2) to positioning balloon 16 through a 
balloon port 44 (seen in Figures 4 and 5). Lumen 40 connects the distensible tissue 
expander balloon inflation port 26 and inflation control valve 28 (see Figures 1 and 
in n\ *v,- ^:«.t*.r.«.;Ki» ticcn^ pvnanHpr hMlnnn 18 throueh a balloon nort 48 (seen in 

\J im J UIW VJiOlVlUJUIW — *"| » ~ fcj> 

Figures 4 and 5). Lumens 38 and 40 likewise may terminate in funnel-like branched 
end portions 39 and 41 respectively. 
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; n , nrcfcrrcd construction in Figures 2b 
Valves 24 and 28 are shown m a prcterrcd 

, m 9c Valve 24 is shown with a standard tapered Leur 
and 2a, respectively and in 2c. Valve . $ 

of which the syringe pump of Figure 1 is attacneu iu v 
tog by means ot which the syn. . ^ 
i .,n Rccausc the attachment is ot rtuuvuy »»u 

art, because a pump ( as will be describe* ^ 

26 for long term association with the device. In other m V*. * 

and 28 are essentially identical and include the same elements, all wh 

oiher man thermoplastics. . 

Bo* val.es include vnlve bodies 31. a « 33 whtch holds . 

yllv . bod, in place - shown in d» rcspecrive branch - 

^ ocruaror re«mer 35 an. va„e - < ^ ^ 

seat 45 to normally close the valve and is held in place normally 
:l When a s y rin S e or od*r « - - "^T * 

or 26 a. push* again* — - « '« > — — ~ 

Figure 3 illustrates m cross-sectional view tne imu 
n aloog ta. 3-3 or Figuse . *re a„ nup*rals corrcapo* - .hose 
previous described. ..lusted in parte* are the iuflauon lumens 38 and 40 
n-»«vi™ rhe central urine drainage lumen 36. 

na^nn «" inflaKd „ fcuc expM(1 „ b a„oon » and » posing 
balloon 16 at the distal end 14 of the prostatic tissue expander 10 is illustrated in 
p 1 4 where al, numerals correal .0 tbose events ^ 

Reference ro Fibres 5. 6 and 7 provides an illusbaKd sccuonal vtews 

or the M rip porrion 14 of Issue expander 10. In Figure 5 ft. cross-sccuon . 
ofthedisrairpp ..,,„ u „ 5 5 0 f Ftgure 1 in which dK positioning 

30 ialce„ longinrdinally and parallel . hoe 5 5 of F , ^ 
Mn 16 and the distensible feue expander balloon 18 a* si V 
in which a!, numerals correspond to those eletnen* previous,, fee** In F, 8 ur 
mwnicna partially inflated 

6 the cross-section is taken along line 6-6 in Figure P 
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distcnsiblc tissue expander balloon 18 of Figure 5 in which all numerals correspond 
to those elements previously described. In Figure 7 the cross-section is taken along 
line 7-7 of the partially inflated Foley balloon 16 of Figure 5 where ail numerals 
correspond to those elements previously described. Illustrated in particular is a 
5 reinforcement tube 50 located in the urine lumen 36. 

In these Figures 5-7 the positioning balloon 16 (preferably the Foley 
type) and distensible tissue expander balloon 18 arc shown bonded to or otherwise 
suitably secured around and about the lumcned catheter shaft 12 in communication 
with their respective balloon ports 44 and 48. Inflation lumen 38 is ported to the 
10 interior 42 of the positioning balloon 16 by port 44. Inflation lumen 40 is ported to 
the interior 46 of the distensible tissue expander balloon 18 by port 48. Optional 
reinforcement tubes 50 and 52, having interior lumen passageways 50a and 52a 
respectively, are located and suitably secured in the urine lumen 36 within the Foley 
balloon 16 and the distensible tissue expander balloon 18, respectively. These may 
15 be of a higher modulus elastomer, a thermoplastic or metal. Pressure by fluid flow 
through the lumens is exerted against the inner walls of balloons 16 and 18 to 
expand the balloons. Pressure is also exerted inwardly upon the exterior of lumened 
catheter shaft 12. Reinforcement tubes 50 and 52 prevent closing of the urine path 
by pressure exerted upon the exterior of the lumened catheter shaft 12 and extend 
20 proximally from urine port 20 along urine lumen 36. Thus, a continuous urine 
passageway, including the urine lumen 36 and interior lumen passageways 50a and 
52a is maintained during any state of balloon inflation. Other arrangements for 
achieving this end will be apparent to those familiar with the catheter art. 

Also, a locating nodule 62 as earlier referred to may be included on 
25 catheter shaft 12 as shown in Figure 5 and as is known in the art. 

As can be seen from the preceding description, one basic embodiment 
of the invention comprises the following elements: 

A. Tip with drainage cyelet(s) - 14 and 20; 

B. Positioning balloon - 16; 
30 C. Expander baiioon - iS; 

D. Triple lumen catheter shaft - 12; 

E. Urine drainage funnel - 37; 

F. Inflation valve, positioning balloon - 24; and, 



10 
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G Inflation valve, expander balloon - 28. 
' The following dimensional information will aid in understand the 

construction of a tissue expander device. 

A Tip with drainage cyclct(s) - 14 and 20: 

The tip or distal end 14 and catheter tube or shaft is preferably 
between about 12-30 French, and preferably about 14-18 French. The 
C nd of the tip is preferably radiused. The length of the tip, from the 
end of the tip to the positioning balloon is preferably about 30-40 mm. 
Drainage eyelets (orifices) 20 are preferably round, circular or oval « 
shape and should preferably not exceed the width of the drainage 
iumen. Eyelet size should preferably not be less than 2.5 tones 
greater than, the cross-sectional area of the drainage lumen. 
Reference: British Standard (BS) 1965 Part 1 (incorporated hereto in 
its entirety by reference). 
« 5 b Positioning balloon - 16: 

The positioning balloon is preferably located about 30-40 mm from 
the end of the tip 14 and should not cover the drainage eyelets 20 
when inflated. The balloon is preferably distensible and has a 
preferred shape which is a relatively symmetrical doughnut shape 
20 when inflated. The balloon has a preferred nominal inflation volume 

of ab out 5-30 ml. The balloon may be fabricated from latex, silicone, 
C-Flex or other distensible elastomer, preferably silicone and may 
indude double layers as seen in Figures 5. 6 and 7. Uninflated. the 
balloon may be up to about 4 sizes French greater than the labeled 
25 shaft size, but preferably no greater than 1 French. The length of the 

uninflated balloon should be 1-2 em, preferably about 1.5 cm. 
Reference: BS 1965 Part 1 and ASTM F 623 (incorporated herem m 
their entirety by reference). 
C Expander balloon - 18; 
M ~ The expander balloon 18 should preferably be located about one-half 

centimeter or less from the positioning balloon 16. The shape of the 
expander balloon 18 is preferably cylindrical with the ends configured 
to enable expansion close to the external sphincter and the bladder 
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neck. See U.S. Patent 5,007.898 which is incorporated herein by 
reference for general guidance in this respect. The expander balloon 
is distensible or preferably exhibits controlled distensibiliiy. unlike the 
prior art dilating devices which arc non-distensible. 
The expander balloon 18 may be produced in various inflated lengths 
from about 15-75 mm. Inflated diameters of expander balloons with 
limited distensibiliiy may ran S e from about 10-30 mm (30-90 French). 
The expander balloon may be fabricated from elastomers such as C- 
flex, silicone, latex or other low modulus elastomers and may be 
comprised of double layers as seen in Figures 5. 6 and 7. Balloons 
with limited distensibiliiy may be fabricated from higher modulus 
polyurethane or lower modulus elastomers in combination with 
reinforcing materials. Reinforcements of this type and limited 
distensibiliiy arc taught in U.S. Patents 4.651.721. 4.718.410 and 
4.881,530, all of which are incorporated herein by reference. For 
example, extensible polyurethane spandex filament may be wrapped 
with a non-extcnsiblc polyester filament and knitted into a reinforcing 
clement which is embedded in a low modulus elastomer. Longitudinal 
pleated elements of non-disiensible materials may also be used in 
combination with elastomeric membranes for expander balloons with 
controlled extensibility. 
Triple lumen catheter - 12: 

The triple lumen catheter 12 will preferably have a round or oval 
shape and range in size from about 12-30 French, preferably about 16 
French. A major lumen 36 is provided for urine drainage and is 
preferably sized to yield a minimum flow rate of about 100 ml. per 
minute when tested per BS 1965 Part 1 or ASTM F-623. Two minor 
lumens 38 and 40 are provided for inflating the positioning and 
expander balloons. Preferably the cross-sectional area of the minor 
. ,^„r sn.1 n «mare mm., to afford a reasonably rapid 

imiAWAM »-» — 

balloon inflation rate. 

A nodule 62 (Figure 5) may be located on the shaft 8 mm or 
thereabouts proximal from the expander balloon. In this respect, 
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rcf erence is made to "Balloon Dilation of the Catheter". Joseph B. 

Dow d and John Smith. U^ls^^^ VotaBB 
l7 No 3 August 1990 which is incorporated herein by reference. 

This nodule 62 may be used by the physician to assure that the 
expander balloon is not positioned in the externa, sphincter. ,C the 
nodule may be paipated with the index finger through the rectum. 
To prevent occlusion of major lumen 36 at the balloons, 
reinforcement may be incorporated in the wah of the shaft. For 

m ay be used to support the lumen and resist external forces on the 
shaft This has already been referred to in connection with F.gure 5. 
The catheter shaft or tube 12 may be fabricated from latex, silicone, 
C-Flex. polyurethanc, or other suitable elastomer. The preferred 
material is silicone, 
ic £ Urine drainage funnel - 37: 

The proximal end of ,hc often shaft 12 ««* " te 
drainage tonne, end pomou 37 and fte branched funnels 39 and 41 
corded ,o toe minor cafterer rumens 3S and 40. The urine 
draim8 = tame. 37 is-prcferably .he ccnrm. tame, end portion tacrn* 
k connem to fte major .umen 36. The tame, lens* . about 25-60 
nun .ong and U preferably cylindrical, conical or a combination 
toeof. An appropriau: connector joins t, drainage funnel ro a unnc 
Election device (nor M. The material osed for .be funnel . 
preferably (be same as fte catheter shaft. 
25 F.andG. Imladon funneb 39 and 41 and valves 24 and 28 for . 

posilioning and expander balloons 16 and 18: 
The bmnched funnels 39 and 41, preferably cylindrical '.re used .0 
connec. fte minor lumens 38 and 40 .0 me infla,ion valves 24 and 28. 
Thermopile medical inflation cheeh valvea 24 ami 28 are secure^ .0 
30 .he branched funnels. The Chech valves have elastomeric seals and 

may have stainless sttel springs. The valves preferably have a 6 1 
female Lucr taper per ANSlfHIMA MD 70.1 and BS3930 
(lK on.ora.ed herein by reference), and are operated wift . nmd.cn! 
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syringe 32 or oilier pump having a 6% Luer taper (valve 28 including 
a hub as earlier described). A thermoplastic retainer sleeve may be 
fitted over the exterior surface of the funnel end portions to retain the 
valves. Valves and retainers of this type arc available from Bcspak 
5 Pic, of Norfolk, England. The branched funnels arc preferably 

fabricated with the same materials as the catheter shaft. 
The overall length of the tissue expander device is preferably about 
380 mm (reference BS 1965 part 1). 

The tissue expander device may include a hydrophiiic surface which is 
10 bonded to the catheter shaft and balloons. Considerable prior art exists on 
composition and attachment of hydrogels and hydrophiiic surface treatments to 
hydrophobic elastomers. This will already be known to those familiar with the 
medical device art. 

Because indwelling catheters present a path for infection, a 
15 prophylactic antibiotic may be incorporated in the hydrophiiic surface. Alternatively 
the antibiotic may be applied by the physician who would soak the expander in an 
antibiotic solution before placing it in the patient. 

Following are examples of hydrogel surfaces and antibiotics which 
may be impregnated into them. 
20 Hydrogel materials may be bonded to the surfaces of the balloons and 

shaft for greater patient comfort and reduced tissue irritation. The hydrogel may be 
impregnated and packaged with antibiotic agents. Alternately the physician may 
soak the hydrogel coated device in antibiotic prior to insertion. 
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25 



Copolymcrization of hydrogcls affords the opportunity to tailor the 
properties such as water eta. processing characteristics, and physical „ 
i„ Z unhydrated state. The time re,casc characteristics for the re.ease of antics 
may also be tailored with copolymerization of the hydrogel surface component. 

The following are examples of antibiotics which have obtained 
acceptance in the treatment of urinary tract infections, which may be incorporated 

into a hydrophilic surface: 

Nitrofurantoins 
Quinolones 
Cephalasporins. 

Combinations of more ton one anubiotic may prove beneficial in 
comroUing organisms m may oeveiop resiamnce .0 exrendeo expose a stogie 

aMibi0UC ' The expander will preferably be suppfied sreriie in a quadruple barrier 
p^e (no, shown,. A firs, microbial barrier paehage inside a second microti 
30 barter package would be placed in a sheW box which has a proreove pl*«c shnna. 
Z LlLion may be accomplished usmg gas smrilan, aueh as eOrylc. oxrde, 
raoiarion such as elccnon beam or gamma, sream autoclave or or, hen,. 
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T1SS1IK EXTA N^flN PROCEDURE 
Sizing of die appropriate distensible balloon to be used in the 
procedure is done first. This may be accomplished as in die prior art by use of a 
calibration calhclcr which measures die distance between the bladder neck and the 
5 external sphincter within the prostatic urethra. The physicians may then select the 
tissue expander catheter of the invention whose distensible balloon length is closest 
to die measurement taken. A variety of sizes will be available for this selection. 

Commercially, the expander balloon will be made available in 
different lengdis to conform to the lenglh of the prostatic urethra. Measuring the 
10 distance from the bladder neck to the bottom of the prostate gland has been 
previously described by Klein in U.S. Patent 4,660.560 and Klein et al, in U.S. 
Patent 5,002,558, both of which arc incorporated herein by reference. The device 
of the present invention would preferably be accompanied by such a cadictcr to 
measure prostate length with a cystoscope as part of the commercial package. 
15 However, since it is well known it need not be described herein in detail. 

The selected tissue expander cadictcr is inserted into the urethra with 
the aid of lubricating jelly or the like making sure that die positioning balloon and 
catheter tip have passed through die bladder neck and die expander balloon is 
positioned within the prostatic urethra. 
20 Figure 8 illustrates the placement of the tissue expander 10 including 

the distal tip 14 and associated components, including the positioning balloon 16 and 
the distensible tissue expander balloon 18 with respect to the bladder 54 and the 
prostate 56 through the urethra 59 of a male. Before insertion into the urethra, the 
balloons are in a completely deflated state and are collapsed against the tube 12. 
25 The inflation of both the positioning balloon 16 and at least the partial inflation of 
the distensible tissue expander balloon 18 anchors the distal tip 14 of die expander 
device to the bladder neck 58 at a point between die positioning balloon 16 and the 
distensible tissue expander balloon 18. The positioning balloon 16 remains entirely 
within the bladder 54 and the distensible tissue expander balloon 18 remains entirely 
30 within the prostatic urethra 60 within prostate 56. The distensible tissue expander 
balloon 18 is then slowly inflated as desired over a period of time to gradually 
increase the prostatic urethra to a desired size. Once the desired size is reached, the 
tissue expander may remain in place for a period of time to stabilize growth. 
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Afterwards. the balloons are deflated by opening valves 24 and 28 and the expander 
device 10 is then withdrawn from the bladder and the urethra. 

Generally speaking, it is anticipated thai a maintenance pressure of 
about 2-5 psi will be adequate within the distensible balloon and a fluid inflation 
5 volume adequate to size the balloon within about 8-10 mm in diameter initially with 
gradual step-wise expansion to about 15-30 mm in diameter will be effective with 
the procedure of this invention. The procedure may extend over a period of days or 
even weeks. It is anticipated that about 3 weeks will be effective. During this time 
it will be necessary for the patient to wear a leg bag or die like which may be 
10 connected to port 30 for collection of urine. 

prpxHPP irvmnmMENTS 
Up to this point the invention has been described with reference to a 
more basic embodiment thereof. In that embodiment, the physician installs the 
15 tissue expander and sees that patient periodically, perhaps once a day for example, 
to adjust the pressure and size of the distensible balloon as desired and otherwise 
inspect the device for proppr positioning and the like. 

In this basic embodiment the physician would inflate the expander 
balloon 18 and adjust intraluminal pressure using a syringe with pressure gauge to 
20 introduce sterile fluid uuough the check valve 28 attached to the proximal end of the 
expander. The patient would return to the physician periodically during the prostate 
tissue expansion period for expander fluid adjustments. 

However, a pump may be included with the device during the 
procedure and connected long term to the distensible balloon port 26. The pump 
25 may include a pressure regulator arrangement (as shown in Figure 9) or the like for 
the physician to adjust the pressure or it may be preset to regulate a predetermined 
pressure within the balloon (as shown in Figure 10). Such versions are now 
described hereinbelow. 

Patient Pump With Optional Features (Figure 9) 
30 The first mentioned further embodiment offers a patient pump 80 with 

optional features which is similar to the basic embodiment except that pump 80 
includes a means (shown in Figure 9) for the physician to adjust the pressure at 
which the regulating pump valve 88 opens. The physician uses a Lucr adapter to 
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conncct a syringe 150 (sec Figure 11) and pressure gauge 160 to ihc pump. An 
optional adjusting tool 100 is inserted through an optional access port 102 and 
engaged with an optional pressure adjusting set screw 104. The surgeon uses the 
syringe to create back pressure on the pump tubing 90 and valve 88. The gauge 
5 attached lo the syringe will indicate the pressure at which die regulating valve 88 is 
set. Excess fluid will vent from the pump bulb along the optional fluid padt 106 
between the access port 102 in the pump bulb 82 and the adjustment tool 100. 

The following optional components (all shown in Figure 9), 
distinguish the pump as modified for this embodiment. 
10 Threaded bushing - 108 

The chamber housing valve 88 also contains the internally threaded 
bushing 108. The bushing may be metal or thermoplastic and is 
bonded to the chamber. The bushing thread must be large enough to 
accommodate the spring. For a .125" spring diameter, a #8-32 UNF 
15 thread } s use d. The bushing length is adequate to house the set screw 

and to allow for advance or withdrawal of the screw to achieve the 
anticipated pressure range. For example with a 0-10 psi range the 
bushing would be approximately .38" in length. 
Adjustment Set Screw - 104 
20 The socket head adjustment screw 104 is fabricated from metal or 

thermoplastic and has a thread compatible with the bushing 108. The 
set screw is advanced or withdrawn to lengthen or shorten the 
chamber lengdi available for the compression spring 88c. Varying the 
chamber length varies the preload of spring 88c and changes the 
25 pressure setting of regulating valve 88. Adjustment screw 104 has 

through hole 110 in it so fluid may pass through the screw during 
adjustment. A thermoplastic insert (not shown) may be set in a recess 
located in die threads to prevent rotation below the torque that is 
available with die adjustment tool 100. 
30 Pressure Adjustment Tool - 1 00 

A metal or thermoplastic adjustment tool 100 in die form of a hex 
shaft with a finger grip is provided. The adjustment tool engages 
adjustment screw 104 so that it can be rotated for pressure adjustment. 
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„,„c Curing adjusnmn. wiO.au. having .0 remove a. .00.. 

c Access Pori - 102 

The pump bu.bco«Ai M a=c«spon 102. .hrough winch the 

ILL -no, .00 U p- .0 engage - — * ' 
sl mp,c aperture and plug or . du—e voive .no. . conrigure .0 
Z opLn, whh nogs.™ Pnn-P ~ * "T^, 

of * „p= used in inflate — — • « U S ' ' «' ^ 
incorporated herein by reference may also be used. 
T Jpoop an, syringe bona have a ma.c Ue, U* aa ean be 
— in Figure ... respectively. ^ 
A Female Luor aOapKr .62 (sec Figure ID « P""" 

witb 6% lemnie Ucr apera on born on* .0 engage .he syringe a*. 
pumpLuer. Uer hobs are optional. 

m - presct tr P rr— <*« * - *— — „* 

e^nder batioon - *. - — - * — " 
Ure more basic erubodftnen, The syringe an, gauge are .hen f * 

, , lvt i. doses Wiu.misembodimen..apa.icn.pumpl20»ltt. 
intoion check valve 28 closes, won 
25 reservoir nno prese, pressure seguing va,ve . provrded. Such pump . 

'°' The physician «ft » pump an, reservoir witt, s,cri.c fluid and 
— .c Pump . . inflation chc* valve for ^ * - 

U. u* fining a««d - pump engages 
3„ ,a,vc. The physician scores U* pump « - * -» ^ ^ 

pressure * cs.b«shC by tire pump „„ fc cspMter 

periodic..., squeeze .he pump <o nunmam .he «*-P 
baUoon. The presc.regu.auonfcan.re of *e pump proven. 
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Thc preset patient pump is shown in Figure 10, generally indicated at 
120 and consists of an elastomeric pump bulb 32, that may double as a reservoir, 
which is joined to a valve segment 84 containing iwo valves 86 and 88. A single 
tube 90 emanates from the valve segment and terminates at a male Lucr Lock Tilting 
5 92 (not shown but similar to Figure 9). The puinp includes a pressure regulation 
feature which is set at the factory. 

Pump Bulb - 82: 

The pump bulb 82 is preferably a molded elastomer such as latex, 
silicone, polyurethanc, EPDM or C-FIcx, preferably silicone. The 
10 fluid volume may vary but is anticipated to be on the order of about 

10-20 milliliters. 
Valve - 86: 

Valve 86 is located in the fluid path between the pump bulb 82 and 
the tubing 90. The valve consists of an elastomeric valve seat 86a, 

15 check ball 86b and compression spring 86c. The ball preferably is 

about .125" in diameter and the spring is about .125" outside diameter 
widi a length of approximately .31". The ball S6b and spring 86c 
may be fabricated from AISI 304 if sterile water is used, or a cobalt, 
nickel, molybdenum and chrome alloy if a saline solution is used. 

20 Both metals are commercially available from several sources 

domestically. Valve 86 is oriented as a spring-loaded check valve, so 
that when the pump bulb 82 is squeezed, fluid will flow from the 
pump bulb through valve 86 and into the tubing 90. Pump valve 86 
prevents fluid flow in the reverse direction from tubing 90 to the 

25 pump bulb 82. 

Valve - 88: 

Valve 88 uses the same type of ball and spring as valve 86, and has a 
similar valve seat 88a, ball 88b and spring 88c. This valve is oriented 
so that it functions as a preset pressure regulating valve. This valve is 

i 1 - CI..:*) U n >..,nan nitmn KlllK SO OTIfl ItlhlHO OO 

J\J ttlSU lUUUlUU 111 41 11UIU JMUl UVinwvu ^ ~-»~ • O 

When the pump bulb is squeezed, the regulating valve 88 remains 
closed and fluid is prevented from flowing from the pump bulb to the 
tubing. When the pump bulb is released, pressure in the tubing 90 
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and expander balloon 18 in excess of the pressure selling of the 
regulating valve, is vented from the tubing 90 through valve S8 to the 
pump bulb 82. 

The valve segment housing 84 valves 86 and 88 arc lubricated from 
an elastomer, preferably silicone. As is known in the valve an. the 
springs may be selected to provide predetermined or preset regulation 
based on their strength. 
Pump Tubing - 90: 

The pump tubing 90 connects the pump valve segment 84 to the male 
Luer Lock fitting 92, and provides a flexible fluid conduit so that the 
pump may be remote from the proximal end of the expander device 
10. The tubing is elastomer, preferably silicone. The tubing 
preferably has a bore of about .031 to -062 inch, with a wall thickness 
equal to or greater than about 50% of the bore. The tubing may be 
15 molded integral with the valve segment 84 or extruded and 

subsequently bonded to it. 

Luer Lock -.92: (Sec Figure 9 for similar arrangement) 
A male Luer Lock 92 having a 6% taper is affixed to the end of the 
tubing 90 with a compression collar 94. The Luer fitting and collar 
are fabricated from either metal or thermoplastic, and are available 
from several domestic sources. The male Luer Lock is sized per 
ANSI/HIMA MD 70.1 (incorporated herein by reference) to engage a 
female Luer taper and hub on the expander inflation check valve 28. 

MEASURING PROCEDURE 
An anesthetic sterile lubricating jelly is inserted into the urcUtra a few 
minutes prior to measuring. A cystoscope sheath with a minimum 
bore of 11 French is inserted into the urethra up to the external 
sphincter. The measuring catheter is passed through the cystoscope 
bridge sidearm and working channel of die cystoscope sheath and into 
the bladder. The positioning balloon is then inflated with sterile fluid, 
to its recommended volume, using a syringe engaged to the check 
valve. The syringe is then removed which closes Utc check valve and 
maintains fluid in the positioning balloon. A gentle traction is applied 
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to the measuring catheter to draw the positioning balloon against the 
bladder neck. The cystoscope is then used to measure the distance to 
the external sphincter. When measurement is completed, the 
positioning balloon is deflated using a syringe engaged to the check 
valve. The measuring catheter is withdrawn form the cystoscope and 
the cystoscope is withdrawn form the urethra. 
PROSTATE EXPANSION PROCEDURE WITH PATIENT PUMP 

After the prostatic urethra is measured to determine the distance from 
the bladder neck to die external sphincter, an expander 10 of 
appropriate size is selected. An anesthetic lubricating jelly is inserted 
into die urethra. The expander is coated with jelly and inserted 
through the urethra and into the bladder. A syringe filled with ster.le 
fluid "is connected to die inflation check valve 24 for me positioning 
balloon 16 The balloon is inflated to the recommended volume and 
the syringe is disengaged to close check valve 24. A gentle traction is 
applied to the expander catheter shaft to urge the positioning balloon 
gainst me bladder neck. With a palpating index finger in the rectum, 
the physician can determine if the nodule 62 is at the apex of the 
prostate, which indicates correct sizing of the expander. While 
maintaining gentle traction on the positioning balloon, the expander 
balloon 18 is inflated. To fill the expander the physician uses a 
syringe with sterile fluid and engages it to the Luer fitting on die 
check valve 28 for the expander balloon. The syringe is equipped 
with a pressure gauge to indicate the intraluminal pressure of the 
expander balloon. Fluid should be introduced into the expander and 
withdrawn several times, with die external sphincter positioned 
superior to the prostate, to evacuate any air. The physician dien 
inflates die expander to recommended pressure; checks the fit of the 
expander after inflation by palpating the locating nodule 62; and 
disengages die syringe which closes the expander balloon check valve 

28. . 
When the physician uses a patient pump (Figure 10). it is filled wuh 
sterile fluid and connected to the expander balloon cheek valve 28. 
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An appropriate Lucr Lock fitting on the pump tube seeures the pump 
w check valve 28. The pump bulb is squeezed and the expander u 
inflated to the predetermined pressure. 
Alternatively, if the embodiment (pump Figure 9) with optional 
adjustable regulator valve is used, the physieian uses a Luer adapter to 
auaeh the syringe and gauge to me pump. The optional adjustment 
tool 100 is then inserted through the pump bulb and into the 
adjustment screw 104 on the regulating pump valve 88. The 
physieian then applies fluid pressure with the syringe and observes the 
pressure required to open the regulating valve 88. The regulating 
pressure is then adjusted by turning the adjustment screw 104 to other 
increase or decrease .he pressure of the regulating valve 88. The 
adjusuncnt tool is withdrawn and the pump is filed and the syringe 
and Luer adapter are disconnected. The pump is then secured to 
5 cheek valve 28 using an appropriate Luer Lock fitting which may be 

provided on the pump tubing. The physician squeezes the pump bulb 
and the expander is inflated to the physician determined pressure. 
The patient is instructed to periodically squeeze the pump bulb to 
maintain the desired intraluminal pressure on the expander balloon. 
, 0 Periodic squeezing of the pump bulb will replenish fluid lost to 

osmosis, restore fluid pressure which may have been depleted due to 
tissue expansion, or physiologically induced pressure spikes which 
may have caused regulating valve 88 to activate. 
Optimum expander balloon intraluminal pressure will vary. However. 
25 it is anticipated that die pressure range will be 1-1/2 to 10 psi. 

ASTM standard for soft tissue expanders requires that the injecuon 
site septums not leak when tested with 120 mm Hg (2.32 psi). 
Previous testing of prior art tissue expander injection sites resulted ,n 
leakage around 5 psi, which would indicate tissue expansion occurs 
30 below 5 psi. Maximum uredual pressure from urine flow is reported 

to be 100 cm H,0 which is 1.42 psi. 

Various modifications can be made to the present invention without 
departing from dtc apparent scope hereof. 
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What is claimed is as follows: 

1. A Prostatic tissue expander comprising: 
expansion means for expanding prostate tissue from within the prostatic 
urethra and maintaining the expansion over an extended time period; 
5 catheter means carrying said expansion means for insertion into the urethra of 

a male body through the end of the penis and positioning the expansion 
means within the prostatic urethra thereof; 

control means carried by the cadictcr means at a proximal portion Uicrcof Tor 
controlling the operation of the expansion means; and, 
10 drainage means associated widi the catheter means for draining urine from 

the bladder during the time period which the expansion means is expanding 
the prostate tissue. 

2. The prostatic tissue expander of claim 1 including further means 
associated with the catheter means or aiding in the positioning of die expansion 
15 means in the prostatic urcdira and maintaining it there during expansion. 

3 The device of claim 1 wherein at least a portion of the surface of the 
device contacting tissue is modified to include a material selected from the group 
consisting of hydrogeis, hydrophilics. antibiotics, and combinations of any of the 
foregoing. 

20 4. A prostatic tissue expander comprising: 

a flexible multi-lumen catheter adapted for insertion into the urethra of a 
male to the prostate and bladder; 

a First balloon positioned with respect to a distal end on said catheter and in 
communication with a first lumen; 
25 means for inflating and deflating the first balloon; 

means for maintaining inflation of the first balloon at a selected volume; 

a distensible tissue expander second balloon positioned with respect to said 

first balloon on said catheter and in communication with a second lumen; 

means for inflating and deflating said tissue expander second balloon; 

„™ fnr maintainine inflation or the second balloon at a selected pressure; 

JU * 1 • w«-« — - — - — 

and, 

means constructed and arranged to drain urine through the catheter from the 
distal end thereof. 
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balloon. 



deviK d- is modified ,o * ljons of My of fc 

5 coding rf MroprnKes. anubtoues. -«!* 

foregoing. . . 

7 . a prostatic tissue expander comprising. 

a multi-lumen catheter; calhclcr; 
a positioning balloon positioned with respect to a * tal- 
« for inflating and deflating said positioning balloon, 

a variety of diameters; and, 

Lean, - > ^ -0 — . a — - J £ 

^ of »drop,„U=s. and — ° f "» 

tarring tissue expander means ituo a mate urate; 

within the prostate; orostate and 

e— me expander me- ,0 cause .issue expans-on o « 

, ,> mate without substantial trauma or commtssurotomy. 
25 prostatic urethra wwtouii. sufBeiem 

mamutmmg U.e expanded condition over an exuded penod of 

to effect tissue expansion; and, 

fmm the bladder as needed during the time period, 
draining urine from the biatiucr 

The method of claim 9 wherein the expansion is gradual 
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out in a plurality of successive steps over time^ fc 
1 1 . A method for expanding a prostatic tissue f 
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tnscrting a flexible multi-lumen catheter having a positioning balloon and a 
proximally spaced distensible second balloon into the urethra of a male until 
the distal tip of the catheter and the positioning balloon arc in the bladder and 
the second balloon is in the prostatic urethra and prostate; 
5 inflating the positioning balloon; 

applying mild traction to the catheter to draw the positioning balloon against 
the bladder neck; 

gradually inflating the second balloon while positioned in the prostatic urethra 
and prostate and maintaining the inflated balloon in position over a 
10 predetermined period of time; and, 

draining urine through an opening in the distal tip of the catheter through a 
lumen therein. 

12. In combination with a tissue expanding device adapted for expanding 
prostatic tissue by means of a distensible inflation balloon through a lumen with a 

15 check valve, a pump including a squeeze bulb for supplying fluid through the check 
valve to the balloon, a pump valve body to which the squeeze bulb is connected for 
fluid flow thereto and an outlet connected to the valve body for flow of fluid from 
the bulb to the check valve, the valve body including first and second check valves 
for controlling output flow from the bulb and return flow. 

20 13. The combination of claim 12 wherein the second check valve in the 

valve body of the pump is a regulator valve. 

14. The combination of claim 13 wherein the regulator valve is 
constructed and arranged to regulate at predetermined pressure. 

15. The combination of claim 14 wherein the regulator valve is adjustable. 

25 
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